The purpose of this study is to evaluate 6 th grade students' performance related to algebraic problems prepared at declarative, procedural and conditional knowledge levels, and to investigate the levels of achievement by gender variable. Participants of the study consisted of 235 sixth grade students. The Algebra Achievement Test were developed by the researchers to collect the data. According to the findings of the study, 6 th grade elementary students have low performance in solving declarative, procedural, and conditional problems in the field of algebra. No differences were found between declarative and procedural knowledge achievement of students by gender factor. However, conditional knowledge achievement of female students is significantly higher than that of the male students.
Introduction
Algebra is an important field of learning playing considerable role in mathematical thinking, and is a mathematical language expressing itself with symbols, tables, words and graphs (Stacey ve MacGregor, 2000) . Considering algebra as a language helps us to see how important it is to learn algebra in order to understand the mathematics (Williams, 1997) . Students need to apprehend the symbols and the manipulations done with symbols in order to interpret the letters used in different situations in algebra, and the structural properties of the algebraic equations, and to solve the equations (Kieran, 2007) .
Studies conducted to date show that students from different grades of different schools face challenges, and have common errors and mistakes, in comprehending the concepts of equation and variable (Falkner, Levi ve Carpenter, 1999; Gürbüz ve Akkan, 2008) , in mathematical interpretation of letters or a variety of notations (Akkaya ve Durmuş, 2006; Dede ve Peker, 2007) , and in establishment of and solving equations appropriate for problems (Yenilmez ve Avcu, 2009 ). It is seen that studies mainly focus on the process of transition from arithmetic to algebra, students' misconceptions related to algebra, sources of mistakes, and the challenges they face in algebra. However, no studies intended for evaluation of achievements of 6th grade students in Turkey by different types of questions in algebra has been conducted. In this context, it is considered that evaluation of achievements of 6th grade students in solving algebraic problems designed at different levels, and determining the variations of this achievement by gender would fill an important gap in the literature. For this reason, the main purpose of this study is to evaluate 6th grade students' performance related to algebraic problems prepared at declarative, procedural and conditional knowledge levels, and to investigate the levels of achievement by gender variable.
Method

Participants
Participants of the study consisted of total of 235 sixth grade students 102 (%43.4) female and 133 (%56.5) male) studying at six classes of a primary education school located on the European side of the Istanbul province, in the 2011-2012 spring semester. Interviews were conducted with the Mathematics and Turkish teachers and student advisor for the 6th grades. Examination of the personal files of students revealed that the socio-economic status of the families was in the medium level. Fall semester report cards of all students were examined to check whether there are any differences in levels of achievement.
. Data Gathering Instruments
The Algebra Achievement Test were developed by the researchers to collect the data. Questions of the algebra achievement test were related to declarative knowledge, procedural knowledge and conditional knowledge. Declarative knowledge refers to "knowing that" , procedural knowledge refers to "knowing how" and conditional knowledge refers to "when," "where" and "why" information (Smith & Ragan, 1993 The KR-20 internal consistency reliability of declarative knowledge section(DKS) was obtained as 0.71. The Cronbach's alpha reliability coefficients of the procedural knowledge section (PNS) and conditional knowledge section (CKS) are 0,80 and 0.72, respectively.
Data Analysis
Questions of declarative knowledge were scored "0" for incorrect answer and "1" for correct answer. On the other hand, a scoring rubric was developed by the researchers. The answers of the students for open-ended questions are analyzed by classification according to the categories in Table 1 . In scoring the open-ended questions, consensus between the researcher and two specialists was calculated using the formula developed by Miles and Huberman (1994) , and the percentage of consensus was calculated to be 90, which indicates that the categories determined were consistent. Any questions upon which no consensus had been reached were re-examined and discussed until a full classification consensus was reached. Furthermore, an independent sample T-test was applied to determine the variation in students' achievements by gender.
Findings and Comments
Descriptive statistics of the scores, related to the declarative knowledge section of the algebra achievement test, are presented in Table 2 . The results showed, as seen Table 2 , that the average scores for the DKS, PKS and CKS of the algebra achievement test are 15.583; 39.86 and 17.14, respectively.It was seen that the standard deviation is low compared to the average scores. Hence, it can be said that scores of students have a homogeneous distribution. When the Table 3 is examined, it can be seen that the scores that have the highest percentage value (12.3) are 15 and 18. The scores that the lowest percentage value (12.3) are 6 and 8. It can be further said based on these findings that students have inadequate achievement in declarative knowledge questions.
Students do not have to work through extremely complicated mathematical operations and inferences to answer declarative knowledge questions. Declarative knowledge is the knowledge students know at a glance (Miller and Hudson, 2007) . This knowledge can be obtained from teachers and textbooks. In this context, it is considered that students cannot learn the concepts such as variable, equation, etc. related to algebra. Failure to learn the basic concepts adequately may lead to difficulties in learning the advanced algebra subjects. According to the Table 4 , it can be seen that the score with the highest percentage value (11,5) is 29, and The scores that the lowest percentage value (1.3) are 13 and 25. Based on the findings, it can be said that students lack the procedural knowledge, which is suggested (Miller and Hudson, 2007) as the ability to follow sequential steps to solve a mathematical problem, and that students face problems in solving algebraic problems and in knowing what strategies they should apply and how to apply them. Students' lack of declarative knowledge containing basic algebraic knowledge may have led to low levels of achievement in problems requiring procedural knowledge, for students may not be expected to solve more complicated problems also involving such knowledge. According to the Table 5 , it can be seen that the score with the highest percentage value (11.1) is 15, and the scores that the lowest percentage value (0.4) are 6,13 and 28. Percentage of students that obtained the highest score of 65 is 5.1. Percentage of students that obtained the highest score, which is 28, is the lowest. It can be seen that students do not achieve the same level of success in questions involving conditional knowledge, where they come across questions such as where, why and when. The reason of this failure may be that students learn how to solve problems with operation-focused approaches, without thinking on the problem, in teaching environments. Furthermore, it may be considered natural that students, who are unsuccessful in declarative and procedural knowledge, have troubles in solving problems involving conditional knowledge. When the Table 6 is examined, it can be seen that, there is a significant difference between male and female students in terms of declarative and procedural knowledge achievement in favour of the female students. Average scores of female students are higher compared to those of the male students. It can be said that female students learn the basic algebraic structures better and have higher procedural skills. However, it was seen that there was no significant difference between male and female students in terms of the conditional knowledge scores. Hence, it can be said that male and female students show the same achievement in the skill of solving conditional knowledge problems involving various situations. However, the rate of achievement is not considered adequate.
Conclusion, Discussion and Implications
According to the findings of the study, 6th grade elementary education students have low performance in solving declarative, procedural, and conditional problems in the field of algebra.
It was seen that the declarative knowledge scores were not at expected levels. It can be said that students lack knowledge on basic algebraic concepts such as variable, equation, etc. This result shows parallelism with the findings of previous studies (Akkaya ve Durmuş, 2006; Dede ve Peker, 2007; Falkner, Levi ve Carpenter, 1999; Gürbüz ve Akkan, 2008) in the literature . It was seen that students have troubles in comprehending the concept of equation, and in mathematical interpretation of letters or various symbols. Akkaya and Durmuş(2006) suggested that 6 th , 7 th and 8 th grade students had troubles in perceiving letters. It was found that students fail to improve their skills of solving problems by explaining the procedures, for their procedural knowledge scores are very low. This finding shows parallelism with the findings of the study conducted by Yenilmez and Avcu (2009) . Yenilmez and Avcu (2009) suggested that 6 th grade students did not have troubles in questions involving indication and conservation of equations, but in questions involving setting up equations and solving the set equations. In general, it can be said that students have the habit to perform operations without thinking on the algebraic situations. Therefore, students have difficulties in comprehending the abstract structure of algebra. It was found that students' achievement with respect to conditional knowledge that requires the reasoning skill was low. Pugalee (2004) also suggested that a considerable portion of problem-solving behaviours is related to application activities such as attaining objectives and doing calculations. It was suggested that students making allround plans are more successful problem solvers. Similarly, results of the study conducted by Nosegbe (2001) showed that students failed to justify their solutions when they were asked to verify their solutions, and to explain how they solved the problems. It can be said that students' achievements with respect to conditional knowledge cannot improve adequately, for relational structures are not used sufficiently in learning environments.
No differences were found between declarative and procedural knowledge achievement of students by gender factor. However, conditional knowledge achievement of female students is significantly higher than that of the male students. It can be said that female students' skills of developing solutions for different problem situations, and of association of structures, develop more compared to male students.
Instead of arithmetic solutions to problems, the solution process can be questioned in classroom environment to improve students' relational comprehension. Thus, contributions can be made to raising students' awareness of where, when and why to use a specific knowledge. It is considered important for increasing levels of achievement that teachers encourage students to adopt different solution strategies. Sheffield and Cruikshank (2005) suggested that even slight changes to verbal problems enhance algebraic abilities that provide dependency relation.
Dealing with problems in different formats, such as problems containing missing and/or incorrect information, in learning environments may help students to develop their own strategies. Thus, students can improve their skills to interpret different situations, in addition to their procedural skills.
Different methods such as collaborative learning, problem-based learning, etc., which aim student interaction and questioning in learning environments, can be used to improve students' performance in algebra. Studies investigating the effects of different learning methods on students' achievement by grades can be conducted.
